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Joint  Test  Protocol 


□  Materials 

>  Alloys -4340  160ksi,  PH13-8Mo  HI  050,  9310 
carburized,  7075  T73  Al 

>  Coatings  -  EHC,  WC-Co,  WC-CoCr,  T400, 
T400+WC-Co  (Al  only) 

□  Fatigue  (smooth  bar),  R=0.1 

□  Fretting  fatigue  (WC-Co  and  EHC  only) 

□  G85  S02  salt  fog 

□  Gearbox  component  bench  testing  (Bell) 

□  Endurance  testing  gearbox  components  (FRC-E) 

□  Lead-the-fleet  testing  (FRC-E) 
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Fatigue 


Usually  thicker 
coatings  give 
more  fatigue 


Here  thicker  is 
better 


Presumably 

carrying 

load 


Alternatives 


2360-83163  Fatigue  Data 
Room  Temp,  R  =  0.1,  9310  (steel) 
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Fatigue  of  7075  Al 


In  the  past  HVOF 
carbides  gave  fatigue 
worse  than  EHC 

Here  WC-CoCr  is 
better  and  duplex 
coating  is  a  lot  better 
Better  modulus 
match 
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2360-83163  Fatigue  Data 
Room  Temp,  R  =  0.1,  7075  (Al) 
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Max  stress  <Ib) 


Fretting  fatigue  -  0.01 1"  WC-Co 
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Fretting  fatigue  4340 
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In  all  cases  HVOF  WC-Co  better 
than  EHC 

Better  wear,  so  slower  to  damage 
and  initiate  cracks 
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G85  -  9310  carburized 
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Matrix  of  specimen 
photos  vs  time  shows 
when  specimens  taken 
out  of  chamber  on 
Rank=l 

Only  EHC  lasted  the  full 
500hr 
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Appearance  rank  -  after  clean  at  end  of  test 
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What  does  corrosion  data  mean? 


□  Probably  nothing 

>  Well-established  that  B1 1 7  salt  fog  tests  have 
negative  correlation  with  performance  of  HVOF  vs 
EHC 

>  Service  corrosion  performance  of  HVOF  usually  much 
better  than  EHC 

>  G85  likely  to  be  similar 

■  Will  not  know  for  sure  until  shipboard  exposure 
service  test  data  are  available 
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Bell  Helicopter  rig  tests 


WC-Co  vs  EHC 
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Components  qualified  by  tests 
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ESTCP 
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H46  components  validation  at  FRC-E 


H-60  ROTOR  SYSTEM 
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Lead-The-Fleet  testing  at  FRC-E 
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Problem: 

•  MRH  Damper  Current  MTBR  ~  600  FH. 

Cause: 

•  Premature  dynamic  seal  failure 

•  Caused  by  destructive  wear  particles 
from  the  Beryllium  Copper  bushing 

Corrective  Action: 

•  Improved  seal  designs,  new  coatings, 
stainless  steel  bushing  coated  in 
Katherm-87. 

•  Lead-the-Fleet  Evaluation  began  FEB 
2004. 
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Seal  Flight  Hours 


H-60  ROTOR  SYSTEM 


Current  status 


LECP3939  STATUS 
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LTF  Maximum  Limit 


60%  Life  Improvement 


Existing  Seal  Life 


Dampers  (Qty  12) 


Status  as  of  Jan  07 


Key:  I  I  Original  Seals  less  than  960  FH 
[  I  Replaced  Seals 


Removed  for  Teardown 


Original  Seals  Exceed  960  FH 
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